
General Ground Water Summary

he northern area of Lake County is situated in the- Calumet Lacustrine: I-lain,
his drift consists oF between 40-i73ft oF Wisconsin Glacio
acustrine sand arKi gravel in the form of long—terraced dunes, bars and beach
idges. The soil in this area is in the Uakvi I le-Vawas association which
:onsists of fine to modi urn sand with scattered de-posits of organically rich
awas silty dtiposits. Areas South near the Little Calumet river originate in

,.he Valparaiso Moraine1. This drift consists of sand with incontinuous deposits
if s ilt -and water laid clay, this clay I aywr is very tiiick in some areas,
i l l u v i a l silt is de-posited in and around the Little Calumet River. As the
:listance South increases, the Frequency of clay and s i l t deposits also increase.
There are numerous infiltration areas also scattered throughout the? area. In
,he Northeastern portion of Lake County, 3GO-625 ft of Urdovician Oolomitic
imestone, sandstone and shale directly under I y tlH-r surf i c i a l drift. Very few
tells are drilled into this formation because of poor water quality. As the
I i stance fast increase;;, a narrow layer of Silurian dolotuitic limestone in the
(abash formation overlies the Ordovician layer, these two layers of bedrock are
-eparated by a layer of shale. The Wabash formation is Jointed and holds water
so more wells are drilled into this Formation. In central and eastern Lake
ounty a layer of Devonian Antrim and b'.l Isworth shale overlyies the
rforiftentiowxJ Silurian layer. The aquifer generally flows on a low gradient
.ortheast toward Lak«: Michigan, near the Grand arid Litte Calumet Rivers aquifer
low may be multidirectional depending upon seasonal diFferences and
>recipitation. the potential for ground water contamination in Northern Lake
bounty is hi<jh For both the upper and lower aquifers due to the high
erweabiIity of the subsurface which alony with the heavy precipitation causes
.he strony downward component to the area yroundwater which could cause downward
igration of contaminants to tlte lower aquifer before lateral movement occurs,
irinking water wells do exist in southern Gary and Black Oak. Some slightly
accurate well logs and well location maps are available. A public water supply
I istribution map w i l l be available by next week. This map w i l l allow you to
confirm residents that do not use ground water for drinking purposes.
Cref 2,3,4,7,8,9,)
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Surface Mater Information

Intake Locations;
All intake* are located in Lake Michigan.
Borman Park- located due north of Madison St. approximately 1 m i l e

offshore iti 40ft of water.
Ogden Intake- I ocateo about 12 mi. east of Bormavi Park intake, l̂ tween

west end of (Jyi:l*?n Dun*̂  and east l i m i t of west beach. (Latti tude 67 12' 12.13"
and Lony i tuo'e 41 37' LI6.73") approximately 1/2 wile offshore in 20 ft of water.

-Each intake htm its own F i l t r a t i o n pl.:mt and the system-is blended, the Borman
F'ark intake rate it. 154 m i l l ion gal Ions/day the Oycien intake rate is 24 mi I I ion
gal/day. These intakes directly serve 108,000 people. Gary, Portaye, hobart
and Kerrivile are directly served by these intakes (Gary --Hofoart Water Co.).
Gary-Hobart altio sel lt» its water w'nol«*iale to Scherervi I le, GriFfith, Ogden
Dunes and City of Lake Station. ~lwo small utilities that these intakes serve
are Turkey Creek Utilities and Lincoln Gardens Utilities, (ref's 1,36)

--HawmoiKi also hati two intake-s that directly serves 105,900 people. Hanvnorid
intakes also serve:
city POP.

-Muns ter 93,714
-Highland 23,696
-Chicayo Hei ;.ihts....37t200
-Lans i ng 29,039
-approximately LJ,000 residents in Black Oak receive tl>eir water frou HaiAaiond

These intakes pump out approximately LJO myd and are located to toe north of l-fc^y.
41 near tl>eir respective aqueducts (see enclosed handout), (ref's 37-40)

-Whiting has two intakes approximately 1400-15GO Ft. oFfshore east of filtration
plant, the intakes are iri about 18 feet of water.
-These intakes serve about 5,600 people
-Intakes are owned by Amaco (42)

-East Chicago has an intake east of the aqueduct, about 1.8 wi les offshore, in
about 23-29 ft. of water.
-This intake serves about 39,786 people. (50)

-South Chicago has four intakes (yates: rectangular, angular openings about 5
feet wide by 7 feet high) in about 23 feet of water east of 77th street about 10
feet offshore
-summer puwping rate is approximately BOO Mgd
-winter pumping rate is approximately 480 mad
-area served by this intake: south of 38th street and includes 47 suburbs
-the total population served is approximately 3-8 mi l l ion people (49)



Ground water populations:
[ndi ana;
-Whiting, Haaaond and East Chicago have no drinking water we l l s in use
(ref's I,:i6,3b,42,44)

•Some driiiKirit; water we I Is do exist in the Black Oak section of Gary
Gary- Hob art ^ater distribution map shows the nxanbers of the 8 1 nek Oak. community
that are tervwd by surface water, some residents of the area are served by
People* WdLf- Coi p. (Hdiimiond) — this area is bounded by 2Lst Street to just south
of the exprtt>£.w<:iy and Cline and burr Streets.
There are 3O residences in the area servi-id by Peoples W.ater Corp still
dr i nk i ng yr i>jr»d water
-6 residences *re Just north of 21st Street on 20th Ave.
-12 residences .ire on 29th Street between Cline Street .and tf.J&E RR
-12 residences scattered throughout the area
-Any are.as ii. black Oak not served by the Gary-Hobart Water Co. (surface water
distribution ma\.< is <avd i I able) or in af or mentioned area served by People's
Water Corp. are served by yr ound water. Cref 'a 1,36,37,43)

•Hobart: 10 t»-D*»es in southeast subdivision of Duc.k Creek are served by ground
water wel Is (33)

-Griffith: 6 rts i dent.es are served by ground water wel ls (scattered about and at
mtskirts of town) (31)

_Highland: KtsJer than 20 residences served by ground water wel ls are scattered
throughout toe town (32)

rterriville: dround water po|:«ulati ons exist in center and northern areas of
town, some wells exist south of Route 30, subdivisions of Grjssf ield,
Grassmeadows, and Sandpiper are served by groundwater wel Is (34)

rtunster: 10 residential wel ls are still in use and are scattered throughout
area (35)

Lake Stationr 16,000 residents are served by tire town's 4 municipal wells
oca ted on Union St., Uigo St., 28 th Ave., and Z/th Ave. Lake Station is hooked
ip to the tary-Hobart system as a backup system, tlie area from 1-61J to State St.
s served by New Chicago (51)

floss: BOX of !!>€• 37,000 residents are served by the tary-flobart systea, tastern
oss (Colorado St. to tl>e county line) is served by approximately 100 drinking
ater wel Is (52)

Wen Chicago: Al I of the 2,5B1 residents are served by the Gary-ftobart Intake
>ystem (53)

Scherrervilles Of the 20,000 residences ther are about 100 residences still
sing ground water in the central bo north central area of town and the Sherland
ark subdivision as well as a s«al I subdivision off of Kennedy (67)



II I inois:

-Alsip: lb,^.v>j people served by South Chicago intakes with exception of 4
ouildiiKis served by yround water we l l s on 12/th Street betw*jen Costlier and
Cicero (12)

-Blue Island: 21,203 served by Chicago intake systesi, no ground water use in
c i ty (13)

-Calumet City: 40,000 served by surface water in Chicago, no grourid water is
used for <Jrt.iK.iny purposes (30)

-Calumet Park: Most of B,419 residents are on surface water fro<ii Chicago, 7
residents or. Vermont Street between Aberdeen and fhroup Streets -ate using
residential veils, also on ground water are two businesses, one on Ashland near
128th Street, and the other on Vermont Street north (14)

-Crestwood: riot-t of 10,823 resident* recive suface water from Alsip system, 12
homes throuynout community .ire seved by private wells (15)

-Dixmoor: Yl»t 3,647 residents are served by water purchased from Harvey, one
Mel I exists in local forest preserve (16)

-Dolton: Most of tlie 24,9UO residents are served by surface water from Chicago,
20 homes scattered throughout city are not on the system (17)

Park: All of tlie 22,260 re&id«-nt& are sered by the Clticago intake
system, the only drinking water wel l is at 9837 Pulaski. (18)

-Glenwood: Most of 9,2&9 residents are served by water from Chicago Heights
(HammoixJ) , some yround water is used by Cottaye Grove and Lansing, Glenwood and
Lansing and soiue on N. t'iain Street (19)

-Harvey: The Majority of tlt€r 32,000 residents are served by the Chicago intake
system, tl>ere are some wells in the southeast section of Harvey (South of 159th
Street and East of the RR tracks - this area is gradually converting to surface
water so no concrete numbers are available) (20)

-Homewood: Host of tl>e 19,700 residents are served by the Chicago intake system,
there are 20-23 houses on private wells of which 801 are located on 185th Street
(21)

-Lansing: Host of tlte 32,000 residents are served by surface water fro* the
Chicago int-ake sytem, 10 residences in the southeast end of town use well water
for drink ins purposes in tl>e Peters subdivision (54)

-Harkhaa: Host of the 13,136 residents are served by the Chicago surface water
system, approximately 20-30 hones still use yround water for drinking although
these ho»e& are slowly converting to surface water (22)

-Marr i onette Park: All of tlte 2063 residents are served by the Chicago surface
water syste* (23)



-Oak Forest: H. I of the 26,203 residents are on the Chicago surf act waxtr system
(24)

-Oak Lawn: Ai of the 60,000 residents are on Chicago surface water 125)

-Riverdale: A. of the 13,600 residents receive their water from the Chicago
Surface water =ystt.!m (26)

-Robbinss Ail of the 7,4Vt) residents receive their water from the Chicago
surface wawr =ystom (27)

-South Hollano: Host of the- 22,105 residents are served by the Chicago intake
system, :5 hou=-=?s on Riverside and Penny Streets are still on ground water (28)

JThornton: «l .. of the 2,77B residents are supplied with water from South Holland
rioone is serve-_ by ground water (29)

Surface Water Information:

The Grand Calmuet River has a hydrogeologic divide at White Oak Blvd, West of
White Oak Biv*--, The Grand Cat flows West; East of White Oak Blvd., ti>e Grand
Cat flows b'ast. The Grand Calumet flows East and out the Indiana harbor Canal,
but the direction of the flow of this area of the Grand Calumet and the flow of
the Indiana rUrbor Canal is dependent upon water levels of L.ake Michigan. The
water levels erf L.-jke Michigan can change drastically (18") in a period as short
as 24 hours, "me end result is that the Grand Calumet flows out of the Indiana
rlarbor Canal .aoout 501 of the time. If the level of L.ike Michigan is high
enough all of -lite water can flow West past the divide and the Indiana Harbor
Canal directly into bite Little Calumet River. U.S. Steel dicharges 330 KGD near
the mouth of VMS Grand Calumet, Gary Sanitary District discharges 60 MED, and
Inland Steel 3S>0 MGD making tite Plow 900 cfs at some outfalls ab tlte easternmost
points of tin- Lranti Calunet River. The east ana of the Little Caluntet River,
Deep River, *>J all of bite West arm of bne Little Cdlumet River east of Griffith
discharge into Lake Michigan through tlte burns Waterway. Burns Ditch is the
western ar» o-f the Little Calumet River. There is also a hydogeologic divide in
the Little Calumet River depending upon tlte Mater level in Lake Michigan, the
higher the water level, «ore water w i l l flow West, (nef's 44-47)

Fisheries;
The West arms of the Grand and Little Calumet Rivers offer poor aquatic

habitat due to heavy input from industrial and domestic pollution. Only rough
fish populations exist (Mostly bottom feeders such as Carp and White Suckers).
Fishing has been reported along both rivers, even though warning advisories
exist on amount of fish that should be consumed. Fishing occurs regularly on
the beach and pier at Indiana Dunes State Park and Indiana Dunes National
lakeshore. boat fishing also occurs regularly on Lake Michigan, (ref's 4,6,8)

Lake Michig-an has commercial fisheries as well as recreational fishing,
-echo and chinook salmon
-steel head
-brown trout



—yeI Iow perch

Direct contact, with water occurs at Indiana State Park and National Lakeshore
and at oLiver municipal buddies. A portion of the bt>di::h ii-ris boen closod down
several tiues in the last two years as a result of constant water monitoring.
Dunes Stattf Park has- not bt.'en shut down within the l«ist two years due to
chemical contactnation. (2)

Sensitive Environments:
-Indiaria Dunes State Park and National Lake-shore and forest preserves near Lake
CaIumet
-There are wex iands along Grand and Litt le Calumet K'ivers, CtJar Lake, Lake
Georje n^ar Wi/.Liny ..UK! Hobart, .and near Wolf L.ake. TJO! of Dunes Cr oek and
Derby Ditch art u&t-cl for park and wetlands.
-Wetlands Lou i - i on ninips .:\t e avai lable for the area which encon^as^es all Indiana
driveby PAs.
•-Endanyt-rfeO Sj.ti.it'!;! iri Lcikf Co. include- the Pitchers Thistle located in
Lakeshore -.lue-a -and blowwout -areds in L.jku and Porter counties. (6)
_Endant.)t'rfccJ ^•tfcit-s in Cook Co. iriclude the Piping Plover (lakt-shore beaches),
the Prarie bush Clover and Prarie Fringed Orchid (praries), arid Pergrine Falcons
use areas in Cook Co. for bread i ny purposes (6)

Precipitations
-Mean annual precipitation across lakoshore ranges from 36 inches in West to
greater than 4O inches in the t-ast. Maximum: April and Hinninum: ht±iruary.

Flows: (average)
-Grand Calumet.: Indiana Harbor 25 cfs

Near US Steel S50 cfs
-Little Calu»et:Lake George 89 cfs

Gary 14.6 cfs
South Holland 154 cfs

-Bums Ditch: 126 cfs (48)

FEMA floodplain naps and National Wetlands Inventory maps are available for all
areas encompassing Indiana PAs.



Sewer and Storm Drain Info

Burnham: I he a'oa Wt.'bt of the Little Calumet has a coml.'ined sanitary and storm
newer syst«3», rue Eastern area (i/3) of the tonn has separate sanitary and storm
sewers. There are 3 outfalls where the storm Mater enters the Little Caluniet
<iver, 142nd ac*]t Mackiriciu, Green Bay antl Entry Awe, and the end of IJdth PI.
(55)

Calumet City: Host of i_ity has combined storm and sanitary system, ttiere are 2
iitorm ret«ntic-i basins located near 142nd and fates, from there the storm water
enters the L i t t le Cal hi the vic ini ty of K'axton Ave. (56)

Chicago: All orr the city l imits have a combined storm and sanitary system,
except the Idke-jhore where the storm sewers umpty directly into Lake Michigan
(58)

Do I ton: fast I/ o I ton has combined sanitary and storm sewers West Do I ton has
separate stort .and sanitary sewers. The storm sawer disch.arye point is the
Little Calumet on Riverside Dr. between Atlantic arid Princeton and tl»ere is a
sewer discharge point on Sibley at Uentworth (59)

East Chicago: Hie majority of the city has a combined storm relief
systea Coy pass) , 2 sections of East Chicayo have separate sanitary and storm
sewers (Roxantie subdivision betweun Indianapolis Blvd. on East and Mute Dak on
West and corporate boundry on South, and the other area is Canal St. on South
and Last side, Indiana Harbor Canal and George Canal on North, and tl>e Harbor
Canal on the bcest); the northwest outfall is located at Canal St. and Indiana
Harbor C*nal, an outfall at the toll road crosses the river, and two area that
discharge into the East arid tlest branch of the Grand Calumet. (64)

Glenwood: Sanitary and storm sewers are separate, Two storm sewers discharge
into Count Forest Preserve on Northeast end of town, one discharges into Thorn
Creek near Science Md., one dischargee into Thorn Creek just East of Arguilla
Park, one discJi-aryes into Deer D-eek North of Main Street. (60)

Highland: Storo drainage in Highlan is divided into 4 sections, tl>e first
outfall is located just East of Indianapolis Blvd. and the Little Calumet River,
the 2nd storm takes care of parts of Kennedy Ave and parts of western
subdivision, the outfall is located at Kennedy Ave and the Little Cal, the 3rd
storm takes care of the majority of th city, the outfall is located at tl>e end
of 5th St., tite 4th outfall is located at Grace St. and North Dr. (65)

Homewood: Tl>e storm and sanitary sewers are not connected, the storm sewers run
into Butterfi^Id Oeek South of of 191st from Halsted to Kedzie, from a
retention basin to the Little Calumet, storm sewers also flow along the west end
of the Illinois Central train tracks then North into Hâ e I crest (East of Dixie
and West of Ashland) (61)

Lake Stations The city has separate storm and sanitary sewers, runnoff enters
Deep River at 27th St. (51)



Lansings Host o-F Lams ing has separate storm and sanitary sewers with the
exception or a small area in the center of town, the storm sawers lead to the
Grand Caluhrti. where there are approximately 20 outfallb, These outfalls are
locat^J arour*J Burnham Ave, Mentworth Ave., and Sernice Ave.., 10 of the 20
outfalls are J<_.cated between these streets (54)

Munster: Ares of combined and separate storm and sanitary sewers exist in
Munster, the storm sewers in tl>e southwest (South of Western railroad tracks,
West of Coiuufcjia) part of town discharge west into the II I inois(L innoln and
Lansinj) dit.c.-i systt^n, evyrythi ny North of the W«:*stem railroad tracks .and East
of Columbia discharges into the Hart bitch which in turn discharges into the
Little Gal. C66)

New Chicago: VIH:.- city has si-f>«arate storm and sanitary sewers, the storm sewers
flow into £ktv5 River winch flows into Burns Ditch, there are 4 outfalls, one at
Indiana btrec-i. where it intersects Dee-p Kiver, one flows, West into ditch and
then into D-̂ v River at Garfield .and Indiana St., one is at Iowa St. and [ fid i ana
St., one at ul.io bt. where it inter sects Det̂ p River (53)

Oak Lawn: btorn and sanitary systems are separate, the storm sewers discharge
into Oak Lawn Lake arid Stony Croek by .liOth and Cicero, and central and 105th,
and also Rid^-el and at 102no. (62)

Riverdale: Kivtrdale has combined sanitary and storm sewers, the stom discharge
points are located at Passetter, near Lake Steel, one out Fa I I is located on the
Cal Sag River between 130th near Perry St. and one outfall is located at 130th
and Ha Is tod. (63)

ScherrerviIles Storm and Sanitary sewers are separate, the drainage ditch runs
through Highland and runs into Hart Ditch which in turn runs into the Little
Calumet River (67)
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Table 2. Ana and Population: 1930 to 1980
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A COMPREHENSIVE EVALUATION OF THE OCCURRENCE.
TRANSPORT. AND FATE OF GROUND WATER CONTAMINANTS
IN THE LAKE CALUMET AREA OF SOUTHEAST CHICAGO

INTRODUCTION

Background

Lake Calumet is located approximately 15 niles south of downtown

Chicago, Illinois and 3 niles west of the Indiana border (figure 1).

The Lake Calumet area has been the site of numerous industrial

enterprises, from food processing to metal refining, since about 1860

(Colten, 1985). Originally, no control was exerted over the disposal

of Industrial wastes generated by these facilities. Quite often, Lake

Calumet and the Calumet River served as the receptors of waste

discharges, particularly liquid wastes. Solid wastes, composed largely

of spoil dredged from the bottom of the Calumet River and Lake Calumet,

mill slag, and other industrial wastes, were dumped on unused land or

used to fill low-lying areas. Hundreds of acres of land In the area

were reclaimed by this method (Colten, 198S).

In more recent times, regulatory controls have attempted to

curtail such indiscriminate wast* disposal practices. However, a

declining economy, principally In the primary metals Industry, has

allowed a new type of Industry to flourish. Waste disposal is now the

dominant land use In the Lake Calumet area. At least 31 operating or

retired landfills and waste handling facilities have been documented In

the Lake Calumet area (Illinois Environmental Protection Agency, 1986).

The largely unregulated Industrial practices of the past combined with

the industrial activities of the present, although regulated, provide

an uncountable number of potential environmental hazards.

Certainly, industry is not totally responsible for the decline In

environmental quality. Repeated political decisions have been made to

locate waste handling facilities in this area. For example, the

Greater Chicago Metropolitan Sanitary District (GCMSD) alone operates

several waste treatment facilities In the Lake Calumet area. These

facilities Include wastewater treatment and associated sludge



drying operations, Incineration and associated ash disposal, and large-

scale landfllllng operations. The decline In Industrial expansion and

the presence of large tracts of unused land throughout the area have
•

Increased the attractiveness oT the are* for waste disposal.

Until recently, the local population expressed little opposition

to waste disposal practices In the Lake Calunet area. However, with

the discovery of contamination In several domestic wells at homes not

connected to public systems, the local citizenry has become organized

to oppose the use of this area as a disposal ground for the rest of the

Chicago area. They have begun to raise questions concerning the long-

term health effects of the presence of the large volumes of hazardous

wastes In or adjacent to their neighborhoods. Concerns have also been

raised that past and present disposal practices have made the area

unattractive to new Industries which might consider moving Into the

area.

Further compounding this problem has been the inability of

environmental regulations to fully protect the environment, or the

health and welfare of the Impacted population. For example, federal

Super fund legislation emphasizes the protection of public water

supplies. Because the primary source of drinking water for the Lake

Calumet area is Lake Michigan, local ground-water problems do not rank

high within current Superfund priorities.

Within the last five years, several studies (e.g.. Col ten, 1985;

Illinois Environmental Protection Agency, 1986; and Ross et al., 1988)

have been undertaken to improve our understanding of the threat posed

by environmental stresses in the Lake Calumet area. Local citizens

also have raised questions concerning the health risks posed to

themselves and their families (Nelson, 1987). Many of the questions

are unanswered and will remain so until more comprehensive

investigations of the occurrence, fate, and transport off the

environmental hazards in the Lake Calumet area can be completed.



Host recently, the Joint Committee on Hazardous Waste In the Lake

Calumet Area (1987) made several recommendations designed to improve

environmental conditions in the area. While the proposals are cross-

cutting in their treatment of all environmental Media ( i .e. , air, land,

and water), prominent among then was the call for establishing a

comprehensive ground-water monitoring network for the area. It must be

recognized that ground-water monitoring, in itself, will not improve

the environaent. An effective monitor Ing prograa will, however,

improve our understanding of the magnitude and extent of ground-water

contamination so that better-informed decisions can be made concerning

the proper corrective measures to implement. This proposal presents a

plan to Initiate a comprehensive, long-term ground-water monitoring

program in the Lake Calumet area. This plan was developed by the

Ground-Water Section of the Illinois State Water Survey (with support

provided by the Illinois Hazardous Waste Research and Information

Center, HWRIC) for consideration by the Illinois General Assembly.

Geographic Feature*

Lake Calumet is part of a much larger drainage system which will

be described herein as the Lake Calumet area. In general, this area

extends south from 95th Street to Slbley Boulevard and west from the

Indiana state line to Martin Luther King Drive. The Calumet Expressway

(1-94) passes Immediately to the west of Lake Calmaet; just east of the

Indiana state line is the Indiana East-Vest Toll load (1-90), which

Intercepts the Chicago Skyway at 106th Street and Lake Michigan. A

large number of rail services crisscross die area including the

Chicago, Rockford, and Pacific; the Illinois Central Gulf; the Peim

Central; and the Norfolk and Western Railroads.

Topographically the area generally can be described as flat-lying

and poorly drained. Natural, pre-landfilled, topographic relief was

less than 10 feet. A unique exception to die flat topography la a

knoll protruding approximately 20 feet above the general land surface

just north of 95th Street. This knoU marks the location of the aptly

named Stony Island, a geologic outcrop which played an Important rola

in the formation of Lake Calumet.



The primary outlets for water from the Lake Calumet area are the

Calumet, Grand Calumet, and Little Calumet rivers (figure 1). Surface

drainage flows either to Lake-Michigan or to the Illinois River

Waterway through the Calumet Sag Channel. The O'Brien Lock and Dam

located just south of Lake Calumet on the Calumet River controls the

direction of flow on the river. Flow from Lake Michigan down the

Calumet River and into Lake Calumet occurs when the gates at the lock

and dam are open. When the gates at the lock and dam are closed, flow

Is from Lake Calumet toward Lake Michigan (Demissie et al., 1987).

The nost recent USGS 7V series topographic aaps (photo-revised

1973) do not show the existence of, nor therefore the elevation of, the

recently developed landfills. Without this information, potential

changes in drainage patterns created by these man-made topographic

features are largely unknown. Surface drainage patterns are further

complicated by highway construction and facility stora drainage

control. Drainage patterns play an important role in determining the

•tovement of contaminants in surface runoff and in potential interaction

with ground water. These patterns are presently being studied by the

Surface Vater Section of the Illinois State Water Survey under contract

to the HWRIC.

Geology and Ground-Water Resources

The geology and ground-water hydrology of northeastern Illinois

have been extensively studied and Interpreted by several investigators

(e.g., Suter et al., 1959; Ulllman, 1971; Visocky et al., 1985).

Principal emphasis In recent years has been placed on declining ground-

water levels in the Cambrian and Ordovician aquifers and the potential

for water supply for northeastern Illinois communities (Schlcht et si.,

1976; Gilkeson et al., 1983; Sasman et al.. 1982).

The geology of the Lake Calumet area is characterized by

unconsolidated Quaternary material underlain by thick sections of

sedimentary rocks. The Quaternary deposits are principally lake plain

sediments, lacustrine silts and clays, and some sand and gravel. The



present Lake Calumet Is a remnant of a higher Lake Michigan which

receded to Its present position over 10,000 years ago. The prehistoric

lake receded, leaving a low, flat plain of lake-bottom fine silts and

clays. The rocky knoll which marks the present location of Stony

Island Is believed to have deflected southerly-flowing water to the

east, Inhibiting the deposition of coarser materials beneath the Lake

Calumet location (figure 2). Sandy beach ridges along Lake Michigan

situated just to the east and south of Lake Calumet are further

reminders of a once larger Lake Michigan.

Many of the surflclal materials adjacent to Lake Calumet now

consist of various man-made materials Including demolition debris

(e.g., concrete rubble and stone), incinerator ash, and solid waste.

Depth to bedrock in undisturbed areas is approximately 65 to 80 feet.

Depth to bedrock in some filled areas may exceed 125 feet. Well

records Indicate that thin deposits (i.e., 5 to 10 feet) of sand and

gravel occur at the bedrock surface. These unconsolldated materials do

not readily yield water to wells and are not considered a viable

ground-water source even for domestic supplies, which require less

water than industrial supplies.

The bedrock surface in the Lake Calumet area is dolomite of

Silurian age (figure 3). Most small-capacity wells in the area are

completed in the dolomite at depths of 300 to 400 feet. Depending on

the size and frequency of the fractures encountered, well yields in the

dolomite range from 5 to 30 gallons per minute.

Beneath the dolomite lies approximately 200 feet of Maquoketa

Shale. The Maquoketa Shale Is the major confining unit to underlying
•

aquifers throughout northeastern Illinois. The Maquoketa Shale

separates the dolomite from the underlying Glenwood-St. Peter Sandstone

and deeper formations. The Glenwood-St. Peter constitutes the

principal aquifer of the region. Large-capacity wells capable of

producing at rates of greater than 500 gallons per minute have been

developed in the Clenwood-St. Peter-Sandstone and in underlying

formations at depths of 1000 feet. According to Kirk et al. (1985),
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Figure 2. Caluaet «rea topography (after Bretz, 1939)



total ground-water withdrawals in 1984 for the six townships

surrounding Lake Calumet were only 244,000 gallons per day. Nearly all

(•ore than 99 percent) of these withdrawals were due to industrial

puvpage from Caabrian-Ordovlcttn aquifers.

Because of the low elevation of the Lake Calumet area, the water

table is very near the land surface. In general, the water table

elevation can be readily observed by surface water elevations in Lake

Calunet and surrounding ditches. Ground-water elevations in the

dolomite wells range from 20 to 40 feet below ground surface.

Indicating an overall downward movement of shallow ground water to

recharge the underlying bedrock. No studies have been conducted to nap

cbe direction of shallow ground-water movement near Lake Calumet or the

amount of ground-water discharge into the lake. Similarly, no studies

b̂ ve evaluated the impact of local ground-water discharge on near-shore

Lake Michigan water quality. This study will accomplish these goals.



1991 Indiana Fish Consumption Advisories

River, Stream or Lake

Oe-ar Creek In Monroe Co.

Ptevasant Run Creek and Sail
Oe«k downstream of Monroe
R«s«*volr Dam In Monroe and
Lawrence Counties

EBoa Ditch and Wea Creek from Its
ocnfluence with Elton Often In
Tlppacanoe County

East Fork of While River from
B«<ftord to WIBIame Dam

East Fork of WhKe River below
WwU/ro Dam In Lawrence Co.

WMu River In Delaware Co.
downstream from the Yorktown Bridge
(C-R. 575W)

W*st Fork of White River from
NoNesviTle to HamltorWarlon
CoonJylne

Sionoy Creek downstream from
Wlson Ditch south of Nobtesvfle

IA»slssln«wa Rlvar hi
Randolph County

Matslsslnawa Rlvar from ona ml*
abov* *»« oontuanca of LMa
lOksisslnawa Rlvar and dowmtraam
tofVdoavflt

SL Josaph Rhrar In Si Joaaph and
EfthartCountlaa

Uauma* Rlvar balow Ft Wayna
tosuialna

Sand Oraak and Muddy Fork of
Sand Craak naar Graanaburg and
Oacalur County Rasarvotr

^and Cahimat Rrvar, East and
Wa*l Uanchaa. and to Man*

1 Harttor Ship Canal In Laka Co.

Wldcal Craak dowrwtaam of
t>« Watarworka Dam h Kokomo
to tfioWabaah Rlvar

Kofcomo Craak In Howard Co.

UM« Sugar Craak h Uonkjomaiy Co.

Stajar Craak In Momgomary County
900* of 1-74 to 8 JR. 32 bftdgo

Fish Species
Involved

Al

Al

Al

Al

Carp

Carp

Al

Al

Al

Carp
Catfish

Carp

Carp

Al

Al

Al

Al

Al

Al

Scope of
Advisory

2

3

3
3

*

*

Lake Michigan
and Tributaries
Fish Advisory

Spaclaa Advisory

Brown Trout
undar23*

Brown Trout
ovar23*

Carp
Catfish
Chinook 21-32*
Chinook ovar 3T
Cohoovar26*
Laka Trout
20-23'

Laka Trout
ovar 23*

Group 2

Group3

Group3
Group3
Group 2
GroupS
Group 2

Group 2
GroupS

Ohio River
Fish Advisory

Spaclaa Advisory

Carp Group 2
Channal Catfish Group 2
undartt*

Channal Catfish Group 3
ovar 19*

Advisories fall in Ihia*
categories. A Croup S
advisory indicates that no
one should eat designated
spedes from ruined
waterways. A Croup 2
advisory means that adult
men and women not of
chfld-bearin'g age should
consume no mon than 1
meal per week consisting of
up to one-half pound of
flesh of designated spedes
from named waterways.
Women of chQd-beaiing
age and children under the
age of 18 should not
consume any of the fish
Isted in Group X.
UndesignatodspedMlBi
named waterways and al
waterways not Bsted on the
advisory receive a Croup 1
rating, which means no
consumption advisory is In
effect



Water Body

1990 Sport Fish Health Advisories
for Illinois Waters

Oganochtofine Contamination in Fish
Laval of Contaminant*

Group 1-Low Group 2-Moderata

Law*
Sprin«Md

CfttfM

Craft
Orcta
Late
(MStaf
(toustMS)

££
Rfoef fswn
Lodpon to

Lake trout
up to 20*
Coho salmon
up to 28*
Chinook salmon
up to 21*
Brood trout
Rainbow trout
Pink salmon
Sme»
Perch

WMecrapote
Carp under 26*
Flathead catfish
underier
Largemouth Bass

Buftaads
Whkacrappla
Largamouthbass
Bluegl
Channal catfish

Buatteads
WMecrappia
Bluagi
Largemouth bass

to
Rock Dam

OwUamaaRrvar
Contkiamceto
Lock awd Dam 20

Lock a^ Dam 24
to Lock and Dam 25

RSyer Confluence

i Barracks
bfdg*»FlCnartrs*.L

Group 241
Laka trout
20-2T
Coho salmon
over2T
Chinook salmon
21-32-
Brown tiput
upto2T

Bigmouth buffalo

Channal catfish

Carp

Channal catfish

Largemouth bass
Bluagll

Carp

Channal catfish
Carp under IS*

Channal catfish
Smaflmouth buflato
Drum

Carp
Channal catfish

Channal catfish

Channal catfish
Carp

Cam
Channal catfish

Lock md Dam 22
tot

Group a-W
laka trout
ovar2T
Chinook salmon
ovar32*
Brown trout
ovarZT
Carp
Cattlth

Channal catfish
Carpovar26>

nathead catfish
ovar 16*

Rathaad catfith
Bigmouth buffalo

Channal catfish
Bigmouth buffalo

Carp
Channal catfish

Carp ovar 15"

Carp

Carp

Carp
Channal catfish

1:

ShovalnoM
Sturgeon and
sturgeon aggs

Lowest level of contaminants
Moderate (avals of contaminants; children, pregnant woman.
women who may become pregnant and nuretng mother* ahoi
not eat Group 2 lah; al others should In* their consumption ol
these Bsh to one meal par weak.
High levels ol contaminants; no one ahoutd eat Group 9 flan.

Questions about the
taminant Monitoring
What chemicals are tested?

The thirteen commercial pestick
lubricants listed in the following table
program. These products are manu.
and chlorine and are classified as ore
pounds. Chlordane, heptachlor, atdr
the same components but their circu
ture further identifies them as cycled
aid in the identification of new source
tential contamination, some whole fc
analyzed for about 50 additional che

Why were they selected?
The environmental toxicants Bst

selected for the routine fish tissue te
cause they are widely dispersed in U
are persistent and common. Over tr
these compounds have been cancel
stricted by the U.S. EPA; however, ti
the environment over long periods o
solubility in water have resulted in cc
aquatic food chain.

How are fish tested for contamlm
A state fish contaminant monito

been established. IDOC otologists s
spedes from designated areas In th<
samples are carefully prepared and
to the IEPA laboratories for testing.

The U.S. Food and Drug Admin
standard used in this program calls'
portion of the fish. The tissue samp
boneless, scaletess skin on the fillet
fish. (Catfish and bloater chubs are
dard testing protocol using gas chro
ures the samples for contamination.

The laboratory results are then
USFDA tolerance levels and are us<
whether to Issue a health advisory.

How are tolerance levels dWemrfi
The USFDA has established ac

chemical residues in fish called leve



Figure 1. General Lake Calumet atudy area
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F10URE 4-3 REOONAL GROUNOWATER ELEVATIONS IN THE VICINITY OF THE STUDY AREA
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Figure 3. Strati graphic column for the Lake Calumet region
(modified froa Suter et al.. 1959)
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SURFACE WATER PATHWAY

MIGRATION ROUTE SKETCH

Provide a Sketch of the Surface Water Migration Route:

(inckxJe oxx)ff route, probable point of entry. 15-mile target distance limit, intakes, f.steries. and sens-live environments!
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Trie; Ra i stui i (iilr-i-ei, Layoon is located 3/4 of' a ,n < ie we^t of Li it.-; Gary
SiViVii tc.il' '/ l'.) i b 1 1' ' i C i. i.b^D.J WaS t,t:W i':l te" U'-fc!atlliei I't p I fll it '..Ml t,lie edS t !..'!' 'I'l'il ll..i i O F the?

brand (.;a i umel. River., "(he i ayooi i was used by GSI) -For p-:-.-niia:ieni. d i spu '.:>a i of raw
and dijeSt-.-.d ::it:-!Wi:l;_|t.-: biudje bt:) tWfc?e!n 1962 dT'lU 1907 f.i'iv.-.'i' ,. I)., ihe 'l <:i ij 0 Ol I haS <:l

capacity '.>f' 100 in i i i i >..M i yai Ions oi-' s i udye (Ref« 2),, "! he iayoon is un i i ned , but
ib sur !"i:.iv.iii'.i<-.'i..l ;..:y .-li'i *.•;.:! ri,ii.;-.'n i evt;e (I'veT,. 2) ,. 'The a i t# ib |..ir O'̂ HVM H- I y i ria;::'t. i vw

.!) i Hi.:|t:|t; S--!;:!-- ..ji.:i'::vei"V<::M..i <:i«:.'|..i I Viy iVli,O tl'lfe1 I eVCJfe Ck.ll' I !'!;[ i':l']'l i fib|.'v:.'(. t i OVl '.:'f tl'H.-.1

i a;;i':;i'.,vi ;..••»• i.,hv.-; Uii.J i nna '!)t,i:u,e board oi-1 l-ii.-;ai [-,h in Mdi-'i.:h oi-' i.',':.!3.. A ibo at L i i i s t i nu.-;
'I, he: C'V-K.M'--,'1 i -::>'A iiK.-.-i..;iai"i i bin wdb riuL workiny ciorrt't-t lyr and i,li<-.-' ii-iyooii Wcrib neac'ly
ovt-'i' i' i '.jw i irj i.'.itt! i v-'v.-e iJie-F 4),,

Ici ivln:iy o-i' .l.:.--'(.\':.i (k.i I •[' <!;oa!:i-l, Lizibor stories CO I ! *;;i.U.-!'.': <;ii:iiii|:>U.-;!ii -i'r'Ohi l,h« I i-iyoon
<;> i i.id'jt-: i..o I umri i:.'v::t,w<.:eri 0 and 25 i-'tvet. i'hesit-j samples Lui:i,a i fn-.->d an avv::i- <-.\\ je I-'C.1,!;)
t::oi-u::«vi1. rat i on <n 2:1. 4. .V to 221.1.,7'my/ky^ <:ivi average lead •.i.'.jn'.i.tfnLrai, i on ;;-'(.Ji:i ,. !'.;j'7 to
!:Vi.O,,;-..i4 iii'j/'i<j^ an'.! <-:;ievaL^d i::i..ifii.:t:'i-iLi' aL i un-:i o-P caclmii.Amv i:'.0|.J|..'er' , m i..ke; , and

Tfi Ji..iiy I.IT :!.VI.i;:i i:ii:ii i bbury Eny i vieer i rig inbtallw..i -:ii i x mon i tor i ny nt.-ii;;; on
t,h<v' i.-ioD ••! i i.e.. l-'-'(.;i-( if:Wt.-!lv.i in l-.he I'airje o-i1 :l. ..ppb wt>i"e i.iei.,<-.-(.. i-.-,-.-jd in un wt;i i ,. iltl-ier"

!.••!<••:? i : <~, c:o i ltd i fit-.'d U.-.'Vt.'ib o-i ;..r.)i::iiii ium i:.ietw€:wvi .02 and ,.0','..i|:.'|.jiri 0'-; *.•:•!".. 2J „

1.1 »i:.).. L.I5 A afn.l I,IHS ;.;Lai',e of-' .[ndiaria i' i I e<J suit <:>;>-:i i nb L i-iiiiD in i- t!::i|..'un<rif:! to
the lvi.,0 b i-:iin|..d i n y and i fibpi-;<..t i ovib „ G':!b ayretxj to dfcveiop an a i lei"naL i vt.' method
for b ! i..i>:.!'je '..i i ':ipi'.i::n:i ! by May o-(' .I.','!:!/ Uurf „ 2).

"i'hf-? i i:iyooi'i I i *:-.'!•-, w i t h i v i the :l. (JO- year -flood p l a i n o-i"' tiit- t!rr.ii"i':.i Ca i urnet
R i v&i1 „ I'ht: levee '..MI I. in.-; w«.-;s t, i-i i ' ie o-f the I ayoon is w i t h i n i'oi- i.y f {.•.•*:•! L, i.rf the
Ki-ari'.:! Caiunif:L K i ver bank. !:iep,:n"at i ny the I ayoon from tliw river ib a BUI all
pal u.v.i ui'- 1 1 -it-; ye t i and (l';;«.-; I' 6, 9)

'IV',-:. i nb in the I a your i (]'' ('.'.ft y l...ead) coulti mi y fate to the Grand Cal aiiiet
R iv1 e r iii the event oF a Flood,. Gm.:e released these toxinv.i r.ouh..i venter tiie hi.inian
f ,:n:»::l nham via ac.LUiiK.i. i a t i un in f ibl i L i bbuei-i (RefJ^J., l: ib l i iny in the Grand
Cai u.met River i •::. •..! i ::it::uui' ayt/K:! by the .[ndiana State Boai i.i uF r i^a l th (KeF 7 ) ..

The 1 ayuon ib located ne(:n" the primary reh> i dent i a I area of Gary,
Indiana,, i.ieveral houbeb .;ii-e loi..ated w i t h i n 200 feet oF tiie layoun, huwojver the
a'- 'ea ar-oi..i.,i(.i tlie i ayoui'i i ;;; -['{:.-n(::&.l (1'ilef 3 ). Res i denti-j o-i" G<.ii"y receive clr i nk i ni:j
:--!;-iLer i;'i--oin ti-;i.i inietiii in L.ake Mi c:hi yan. The Borenian Puirk in let is appr o.~. i mate I •••/
.1.0 ,,2 in i i *:.••;• '.T.ri.-.Mibtreain o-i" the site and the Gyden Duneb inletb <ai--e outside the
•i1 i f'i.een in i i e '..!'jwn'-iiti''et:im ai1 c: or the s i te

To.--:, i IT. i in I. he i ayoon cuuld I each into grounuwai,er „ "I he I ayoon is I oca ted
i vi avi ai-ea u!" unr. ui iso I i dotted 1 (ac:us tij- i avi sands and is un i . n\.:d, iu.'wever i,i it-re is
l i t t l e ijbe o-i1 yround watei- in the v i c i n i t y of the site,, "ihe c losest resident ia l
w e l l is approx imate ly 3/4 m i l e s From the site. Approx i iii..!tei y ;.'60,, i- es j dents
!.-.: i t ' i ir i i-'oi..ii- in i i eb of the s i t e rely un yruundwater for dri ni<. i ny and hviirseiio i d
u'!)es i.i:u..-i' ,, £,ft, \^t Ib J „ .I'.nl-'uriiiat i on on the depths of the-::-e w e i i s is riut a v a i l a b l e
at th is tiiiie..



Tilt; water tab;*.-.' i vi the v i C i i"i i ty o-P tht; sitt; is Delween tnree ana foai
Feel, I'.M-.-M >ea Lit tne -mur Fat.:e Ci-ieF .i.'J) „ A'.:i::ord i ny to soi l bur \ ny rei..ur ds tne iayoon
is s i i.,*:-1.-::! in i uO':i>(.-;ll f ine Le.-:ti..tira:i isisnd in i xt-.'U wi th btxh:> of o r;: a\ "•. i c: m::icl,v.-;i" (l'<v.-;f 2''.,

Re:ii i ..lf:!ni.:;:i w i i . h i v i Four m i i t.-n;; of Uie I ayoon are un muiii c ip«il Wi-iLc.-T ••:iyv:itcii:i-i
kh ic i i c!."i':iw •( i'''.JiM l...i:!ive Mi c: i i i y^n w i t h tlit; f o l l o w i n g ext.ep'L i ovi::>:; "!h i i'"ly «;evevi
res i ...Ivi-'ni.b o I- i.v-..iry i..t-:it.-! p r iva te yi'ciuvn.lw(-il,er wells, ti'it? i::lose<;it yiel 1 is
a^prox i irn'.i'Lv.-'i y !.J/••'!• in i ie - t row the i r i yoov iy duel approximately .1.4-;!; c ei;> i >..iei i (,::> o-i-' Oi r:ic:i--..
Odk be,,!.Jv:'en 2.,o «-i i i i . i ;j,,:..i m i i *.•;•;, M ;um the s i te also use pr iv . - i te w e i l s i.;';; ;•.-.• r,. !jv l

:.iv

;:'rec: i s*:; i n Formal i on oil the aquifers these re;;>idenls draw frijin is not
a v a i l a b l e . . I'he uneonsoi idated m a t e r i a l s in the area; Iacuslr ian s.ands and sandy
yia..::i i: i i l i i i in i xesd w i t h bed-;- of s i l l y c lay are between 50 avid jOO feet th ick
avid are an impo r tan t , sour <..e oF yroundwaler in the area.. Gedrot..k Formal i uns in
the are,:, are or djv i <.. i an d o l o m i t e and in ;:iome areas shale,. These form nit i ons are
not prudui... I, i ••<*:•! ^<'\>.i i i'er ••.:• „ I'.i i ' ui' i ..in dolomite ijefieath the biOLJi''!..'!:!*. i^> an i nip or'I ant
aqo i Fer (i'^-.-l' 20),. Tii'.- uppier aqu i f'er co\i'.:> i st i ny o-f uriLijnsoi i dated niatei''i a i s i \;;
the r:ii.:|«..i i I'*.-.1!1' i.jF v.','..iiit::ern..



"i he Ri-.: i S 'I, ,..':': b I, I" t.-.'l..1 '•.'. i...i:ij:| O '..' \ I i S \ OC !:I'U:.''..I 3/4 Of i:l lii i ,-." West O'F the bdl 'V

;ii av i i i, a;" y I.) i s i,r i c t (i/i'lil).' kas lewa t,er treatment p I ant on the ecist ijrai!!..h of the
Grafi'.:) Ca i o.iih-..- t R i vt-;r „ Hie i ay-jon wa::> used uy GJi!l) for pennai ieviL d isposa l of ran
and '..': i ;je<;i t,v.;i..l sen a ye s ! >..u.iye between "I. '-,'f.i 2 and .I.'A:I7 i.ReF,, :i. .),. i'ne i ayoon has a
:::api:ic: i i. •/ '..'f 100 m i i i ion ya I I ori^i of siludjj*1! (Rt?-F • 2!> n "Ine ia;-;uoii i s uni i vied , I::H..I i,
i <;; c>ui- i^onrii..!:-!.! ijy ;.\-.i ea;- ti is'ri i evv.ow (.Rtrii',. 2).. Toe ;ii i i.t; i^ jjr «\:n:Mit ! y i uac t i v/t;
iR *.•:••(',. i

B i ui.:!;:|v.' w--i-::> .iu ;̂rvv::,:.i >:i*:;t.-'p i ny irii;o the I evett dur i ny an i ri<:t|..'t;.'i..t i ovi vvi' ti'iv-:
i :;ii:|oovi i.jy i.iiv^ U'M.J i iViiin ;.it,':il,::-! boai- i.l oF ileallh in Hdrch of .l.'Aj;.).. Ai'-.i '.j al, i, i i i !;> t i \ \ \< i
l,he ovv.-.1!''-!' i i./1/! iiit-.'C.i'icivi i ::-.iii Wai-.-, i"i (j (.• !--•' oi"K i v i;'-i t.orr'wt"'t 1 yf dvici tlnr.-.1 i i:i;.|i:joi i wa-i:-, v !<•:•; a r i y
O^t1!' I' I ' . ' !•: i n;;, >',iit:: i eVt.-.-t: (XeP 4.'..

In fvii:ly Of IVi.iO l.-iLi i i' (!,Oa::it Lt:li.jOI" d L Ol*' ! fc'iil CO I I fc'C.tfc.i *:n:illl|:.' i t:.':ii fr'UH) i, ! it-! i d ^ O O V l

B i ndyt:-; !.'.'.:' i i. .nit 1 1 i :'*.-:• u-.; :.-.••,•.••• n 0 ain..i ,>:S i'v:^:!t.. i'h îie Si-iinp I ti<B con La i n-ed avi civt-M-'^iyf:; i : 'CB
c:oni::{:;V'i '.,i''ci'i, i :.ii! :..ii' ',•:';! 4. .V Lu .,\!'-.-:li ,. /uiy/kyy ari avtjr'ayt; I e.iad (:.oi"ii:.iv'V!Li''i:ri, i OH b'..*<.i ., \.j 1 '{,•.:
'5:1.0.. ,.i4 iii'j/Kj, a i 'id t:i eval.ed i::oni::t!i'il,i''i':it, i oi'is o-F ciddmiuin, i.:ui.:i|.M-:;i-' , ni (..kt:-;l , avvJ
:,:: i nc .. 0-;-'.-'-F 2.'

In .Ju ly of J.'A.o ;:ii:i I i <;;l..nji"y lii.nyi vieer i ny i nst, rj I I ed six in-:jii i to:" i n<;; :••«;'! i :;> or:
I, he i.-i'.'.ifi -. iJi i.t:!,, !::'i.;i.i I •.•:•.»./ ;•.•: i ;;i in Liie i"aiv.|t:: of I >ppb were i..iei',i-:?i::L*:;d in ovi w e l i . . Gth&i-
!-jf!i h:i Ciin'i. if: i fi-i.id I t.-.'V*..- 1 b i.r( i..':iuin i uii) Ijt-twetJVi n02 and ,,(X.jp|.Mii (Ri-.-.-f .. 2.'..

i.i,,;j,, ,.!.i:'A a f id i, nt.-! 'J t, a 1 1! oF Irn.iiana F i I tx;l ^u i t, a^ai nst, i.-;i!il.) iii c tiBjjuiiBe t>j
the lv:.i;:; :;i,:ilM|.. I ; n;::j ,;im..i i ns| iec't i ovn: i,, l-;!.iD ayrev-d to develop an ai -U-.Tnai. i v-i.-: method
For bi i..i '.. !;.!<::; d:-.:ii..:'.»-.:..:ii i.ry Kay oF .i.'Ai7 CRef ' . 2)..

"i'i-ie i,:];;0i.:'n l ie;;; w i U i i n 1 1 :*.-.• :I.(X> year' f lood p la in of -LI it.- Grand C<:i i umet
R i v e r . , 'die i evt-e un Ihe Mv^iil, ••.-.> i de oF Lite i ajioon is w i t h i n i-'oi- l,y t *.!<•;•; t, of ti'ie
Lira i M..! ('.a i Miii-L-t R i vei" Ijanlv.. ijepnifal i ny "Uie layoon from tht.-.- r i ve r ' i --.i a am a I i
pa I u<;; Li1' i in-:.' ^v.-:l, i and (.R'v.-.-F c; ,, 9)

To;:, n;::. in tin.; I a ̂  o o • i (PCI:,, Ledd ) could migrate to ti.e Cr'and Ca i umet
i'i; i Vv:-;r in '. lie t-v«-.-!n v. uF a i' i ond,, i..iru..e r e i ea^ed Ivhe îe tox i n::i i..ould v:?nt,er Liie human
FoC".:l uha in v i n c:u..i..n.mn, I at i on in F i bli tissues (Rt-fJ^). l : isl i in; ; i in the Grand
Ca ! u.iiiel, , ; ; ivv ;M' is >..! i ::>i.:our a'j...-d by l,he Ii'n.l i ana BLate Boi:ii'"'..i oi' i - i f - . -a i t .h Uu;;F / ) „

"i'^it-.1 I ayuoi i is i oc.ri i',ed \\GrM" Lliff |J i" i ill ai''y res i den i, i a i are^i of' Gniry,
.i'.vid i a: ii:i,, i.io^.'t'i' <M I hou;:>e;:i are lot..aU:;d w i th i n 200 Ft^et oF iviie i<.ijui..>nv I'u.iy.K^ver trie
area .iir't.invii i tho I ,:iyoon is 'Fei"i<::ei:.i (Ref 3 ) .. I'-Ies i (Jents of l.,.::ii"y receive dr i nk i ny
wa-i.er !'i-um i.wo iniei/s in Lake i ii <::h i yan., i'he Bo rein an I 5 a r k in let , is aMpri.i.:-:. i mate I y
10., 2 m i I t;i:> i.:i(.i|'.!i':si,i"eaiii of the site and the Gyden Dunes ini t - . i,s ai"e ou Ls i ,.i •,-.•; the
Fifteen m i l e i iownsi.;- e,:iiii a; <::. ui' the s i i.e <.Ref5<8) , ,

"i'o.::. i n-::, ifi I ' it-; l iSyui. j i i c ou I '..! ieaiJ'i info yrxjunciriai,-;;.1!",. "i'l'itv iayoon is located
in <:,n are<:i uf «. i:"u..i.jn -nu i i d a l,e>..i i acuviiU'' i an Si-icn.ls avid is uvi i , n-';dv iin^ever V,.it;i'e is
i i •':, I, I e use of i.;i"ound i^dLei" in ti :•;••• v 1 1.. i n i ty o-F the site,, 'iin-..- (.. i o;:>es i, i"ei:i i L,ent i a !



lVrGlll i,l'lt! -:iit,e. Appl''OX I li!.:i i.i:! r V '.Ji-'lO. I1 t;<:i I d«nti:i

rely on ^roundwa'ler for1 .'.:ii i nK i n;:i <:iip..i iiou-seiio J u
i un on lite uavUis of tht:."::*-; :--.I-M i •:: i ;:i nu'i. .:iv«ii I <:i!:.'i


